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A B S T R A C T
Background: Victims who are involved in a compensation processes generally have more health
complaints compared to victims who are not involved in a compensation process. Previous research
regarding the effect of compensation processes has concentrated on the effect on physical health. This
meta-analysis focuses on the effect of compensation processes on mental health.
Method: Prospective cohort studies addressing compensation and mental health after trafﬁc accidents,
occupational accidents or medical errors were identiﬁed using PubMed, EMBASE, PsycInfo, CINAHL, and
the Cochrane Library. Relevant studies published between January 1966 and 10 June 2011 were selected
for inclusion.
Results: Ten studies were included. The ﬁrst ﬁnding was that the compensation group already had higher
mental health complaints at baseline compared to the non-compensation group (standardised mean
difference (SMD) = 0.38; 95% conﬁdence interval (CI) 0.66 to 0.10; p = .01). The second ﬁnding was
that mental health between baseline and post measurement improved less in the compensation group
compared to the non-compensation group (SMD = 0.35; 95% CI 0.70 to 0.01; p = .05). However, the
quality of evidence was limited, mainly because of low quality study design and heterogeneity.
Discussion: Being involved in a compensation process is associated with higher mental health complaints
but three-quarters of the difference appeared to be already present at baseline. The ﬁndings of this study
should be interpreted with caution because of the limited quality of evidence. The difference at baseline
may be explained by a selection bias or more anger and blame about the accident in the compensation
group. The difference between baseline and follow-up may be explained by secondary gain and
secondary victimisation. Future research should involve assessment of exposure to compensation
processes, should analyse and correct for baseline differences, and could examine the effect of time,
compensation scheme design, and claim settlement on (mental) health.
 2011 Elsevier Ltd. 
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Open access under the Elsevier OA license.Victims who are involved in a compensation process generally
have a worse recovery than victims who are not involved in a
compensation process.1–5 This hampered recovery of victims who
claim monetary compensation for the injuries, costs and losses
relating to an accident is often explained by the theory that being
involved in claims settlement creates an unconscious ﬁnancial
incentive for victims not to get better as long as the settlement lasts
(secondary gain).6 Another explanation is that the compensation
process is a stressful experience7: victims suffer from renewed
distress (secondary victimisation)8 caused by the claims settlement
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Open access under the Elsevier OA license.Previous research regarding the effect of compensation has
concentrated on investigating the effect on physical health, such as
the level of pain, disability, disease symptoms, and (more indirectly)
return-to-work. Several systematic reviews were conducted regard-
ing the correlation between compensation and physical well-being9–
11 and also a systematic meta-review has been performed over 11
systematic reviews that all concern the effect of compensation on
physical health.12 Although most studies found an association
between compensation and poor health outcomes, the quality of the
existing evidence on the association between compensation and
worse health outcomes has become the subject of debate.13–15
In contrast to physical health, few studies investigated the
association between compensation procedures and mental health.
Similar to physical health, most studies measuring mental health
found that victims who are involved in compensation claims had
higher levels of depression, anxiety and post traumatic stress
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another study did not ﬁnd a relation between compensation
procedures and mental health.19 To be able to draw a general
conclusion about the effect of compensation procedures on mental
health of trauma victims, we conducted a systematic review and
meta-analysis. To our knowledge, no meta-analytic study has yet
investigated the overall effect of compensation on mental health.
Considering the negative effect of the compensation procedure on
physical health and the fact that the compensation procedure can be
stressful, we hypothesised that victims involved in a compensation
process have higher mental health problems compared to victims
who are not involved in a compensation process.
Method
Study selection
A literature search was conducted using ﬁve electronic
databases: PubMed, EMBASE, PsycINFO, CINAHL, and Cochrane
library on studies published from 1966 to 10 June 2011. No
language restrictions were applied. Search terms included
compensation, workers’ compensation, or litigation, combined with
empirical study designs, i.e. epidemiological, clinical, cohort,
longitudinal, follow-up, prospective, retrospective studies or meta-
analysis, combined with type of accidents, i.e. trafﬁc accidents,
occupational accidents, or medical errors. We also included whiplash
injuries, because this injury could be associated with trafﬁc
accidents without speciﬁcally mentioning the accident. Various
synonyms were used for each concept. We used subject heading
terms when available. The exact search strategy is available from
the authors.
Eligible studies were selected in three steps. First, titles and
abstracts were screened and studies were excluded if title and
abstract did not meet any of the following inclusion criteria: (1)
participants were injured by trafﬁc accidents, occupational
accidents, or medical errors; (2) some participants were involved
in a compensation process; (3) some other participants were not
involved in a compensation process; (4) outcome measure was
mental health related (e.g. depression, anxiety, or PTSD); (5) type
of study was a follow-up design with at least two measurements
(baseline and follow up). In the second step, we retrieved full text
articles of the remaining studies. Studies were excluded if they did
not fulﬁl the inclusion criteria mentioned above. We excluded
according to the following order: (1) outcome, (2) non exposed
group (i.e. non-compensation group), (3) study design, (4) type of
accident, and (5) exposed group (i.e. compensation group). If a
study was excluded based on one criterion, then the remaining
criteria were not investigated further. Finally, we searched the
reference lists of the included studies to ﬁnd additional publica-
tions. The study selection was conducted independently by two
investigators (NE and LH). Disagreements were resolved by a third
investigator (DB).
Data extraction
We extracted information about the number of participants at
the start of the study, percentage of males, average age, type of
accident, and type of injury. Furthermore, we collected information
about the recruitment setting, country, the kind of compensation
system (i.e. third party, no fault, worker’s compensation, liti-
gation), and we calculated the percentage of participants who were
involved in a compensation process (versus not involved in
compensation). In addition, we extracted when the baseline and
follow-up measurements were conducted, the percentage of
participant drop-out, the mental health instruments, and all
mental health outcome data. If studies did not report sufﬁcientdata or dichotomous data only, authors of these studies were
contacted. If studies did not report standard deviations, we
calculated the standard deviations according to guidelines in the
Cochrane handbook.20 Finally, we investigated whether studies
reported signiﬁcant differences between cohorts regarding gender,
age, education, occupational status before injury, injury severity,
and mental health/psychopathology before injury. Data extraction
was performed by the primary investigator (NE) and randomly
checked by another investigator (DB).
Quality assessment
We used the Newcastle Ottawa Scale (NOS)21 to assess the
quality of the included studies. The scale is praised for its simplicity
of use.20 A disadvantage is its unknown validity.22 We chose this
scale because it was recommended for evaluation of cohort studies
by the Cochrane Handbook.20
We slightly modiﬁed the NOS for this review. We interpreted
the item about the representativeness of the exposed cohort as a
question about whether the researchers recruited their partici-
pants from a valid setting and whether all eligible participants
were equally approached to participate. The item about whether
the outcome of interest was present at the start of the study was
removed. This was done because we wished to investigate whether
there is a difference in mental health rather than examining the
presence of a disease or not. Because we removed this item, our NOS
contained seven questions.
Furthermore, the item about comparability of cohorts asked for
two important factors which need to be equal in both cohorts to be
able to compare the cohorts. We decided the most important factors
to be: (1) mental health at baseline, because the outcome measure
needs to be equal at baseline to draw conclusions about the follow
up, and (2) gender, because being female is one of the best predictors
of depression, anxiety23 and PTSD prevalence.18,24 The length of
follow-up needed to be at least three months, as three months is the
median time for recovery from depression25and it is also the average
time needed to recover from PTSD.26 Finally, we decided that the loss
to follow-up needed to be less than twenty percent.27
The NOS uses a star system to allow a visual semi-quantitative
assessment. High quality studies are awarded a maximum of
one star for each item than can be answered afﬁrmatively, except
for item 4 to which a maximum of two stars can be allocated.
The quality of the studies was assessed independently by two
reviewers (NE and DB).
Data analysis
First, we analysed the baseline measurement to investigate
whether victims who start a compensation procedure have a
similar mental health score at baseline as victims who are not
involved in a compensation process. We calculated the pooled
standardised mean difference (SMD) and 95% conﬁdence intervals
(CI) of the total mental health by adding the various mental health
outcomes together. When a study included multiple mental health
measures, a combined effect size was calculated. If anxiety,
depression or PTSD was higher in the compensation group than in
the non-compensation group, we indicated the effect direction to
be negative. For studies measuring SF MCS, the effect direction was
negative if the SF MCS was lower in the compensation group than in
the non-compensation group. A negative effect size indicates that
injury victims who are involved in compensation process have
more mental health complaints at baseline compared to non
compensated victims. The one-study removed analysis was
conducted to show the impact of each study on the combined
effect. We performed subgroup analyses in which we removed
studies with baseline measurements other than directly after the
Potential re lev ant 
studies ( n= 1965)
Full text articl es
(n=91)
Exclusion based on:
Title and abstract  (n = 1874)
Studies m eeting 
incl usion crit eria  
(n= 17 )
Exclusion based on:
Outc ome (n= 38)
Control group (n= 16)
Design  (n= 15)
Participants  (n = 2)
No full  tex t av ail able (n=  3)
Includ ed stu dies 
(n= 10 )
Exclusion based on:
No outc omes  provid ed (n= 6)
Same sample  (n=2)
Only  one me asur ement (n=1)
Added based on 
previ ous  refere nce 
search (n= 2)
Fig. 1. Flow chart of the study selection.
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SMDs of the separate mental health outcomes (e.g. depression,
anxiety and PTSD).
Second, we examined the effect of compensation on mental
health by calculating the difference between the baseline-post
change score of the compensation group and the baseline-post
change score of the non-compensation group. To be able to compute
the SMD of this difference between the change scores of the
compensation group and the non-compensation group, the correla-
tion between the time points is necessary. As no study reported this
correlation, an estimate of the correlation r = 90 was used.28 A
negative effect size indicates that the compensation group has a
smaller increase of mental health compared to the non-compensa-
tion group. Similar to the analysis of the baseline measurement, we
calculated the pooled SMD effect size of the total mental health and
we performed a one-study removed analysis. Subgroup analyses
were conducted on studies clusters with similar post measurement
time points. Finally, we examined the SMDs of the separate mental
health outcomes.
We chose a random effects model for all analyses because studies
were methodologically diverse. An effect size of 0–0.32 is considered
to be small, 0.33–0.55 is moderate, and 0.56–1.2 can assumed to be
large.29 Statistical heterogeneity was assessed by calculating the Q-
statistic and the I2-statistic. A signiﬁcant Q statistic rejects the null-
hypothesis of homogeneity. An I2 value of 0% indicates no observed
heterogeneity, 25% is low, 50% is moderate, and 75% is high
heterogeneity.30 Publication bias was tested by inspecting the
funnel plot. Publications bias is present when studies with a positive
effect are published whilst small studies with no effect remain
unpublished. A possible publication bias is indicated by an
asymmetric funnel plot showing a relationship between the effect
size and the standard error.20 Comprehensive Meta-Analysis
software (version 2.2.057) was used for all analyses.
Furthermore, the clinical relevance of the study results was
assessed. Because the included mental health outcomes have a
different scale range, all means were re-calculated into a scale
ranging from 0 to 10. We then calculated the difference at baseline
and the difference between the pre-post change of the compensation
group and the non-compensation group, which was expressed in a
percentage. A difference of at least 10% indicates a clinically relevant
difference.20
The quality of evidence was examined by the GRADE approach
as recommended by the Cochrane handbook.20 Establishment of
the quality of evidence involved consideration of (1) study design
and risk of bias, (2) directness of evidence, (3) homogeneity or
consistency of results, (4) precision of results (small conﬁdence
intervals), and (5) publication bias. The GRADE approach speciﬁes
four levels of quality: high, moderate, low, very low. Quality of
evidence is considered to be high if the included studies fulﬁl all
ﬁve factors described above. The quality of evidence is downgraded
one, two or three levels if respectively one, two or three of the
following limitations apply: (1) limitations in study design, i.e. lack
of allocation concealment, lack of blinding, large attrition, selective
reporting of outcomes, (2) indirect evidence, e.g. studies address a
restricted version of the main review question in terms of
population, intervention, control or outcome, (3) heterogeneity
without robust explanation, (4) imprecise results, when studies
include few participants and have wide conﬁdence intervals, i.e.
CI’s larger than 0.60, (5) high probability of publication bias.
Results
Study selection
A total of 2634 references were identiﬁed using the electronic
databases: 700 in PubMed, 1231 in EMBASE, 366 in CINAHL, 294 inPsycINFO, and 43 in Cochrane library. After exclusion of 669
duplicates, the 1965 remaining titles and abstracts were inspected.
Of the 1965 references, we excluded 1874 based on the
information presented in the titles and abstracts. Of the remaining
91 references, full text articles were retrieved. Three references
could not be examined because the full text versions could not be
retrieved.31–33 Furthermore, 71 articles were excluded: 37 did not
report a mental health outcome measure, sixteen did not include a
non-compensation group, 15 were no prospective cohort study,
and two studies did not concern trafﬁc, occupational or medical
accidents. Seventeen studies were found to meet our inclusion
criteria. Not all 17 selected papers could be included in the meta-
analysis: two studies were excluded34,35 because they were based
on the same original sample as a third study.17 One study was
excluded after contacting the authors because it turned out that
the study measured mental health only once.2 Six studies were
excluded because not all necessary data were provided in the
article and the missing data were not retrieved after contacting the
author.36–41 No additional articles were found after reference
search. However, we added two articles that were found in the
reference lists of other articles that we read in preparation of this
research.42,43 These two articles were not selected by our search
strategy because the type of accident was not speciﬁed in title and
abstract. In total, ten studies were included in our meta-analysis.
The ﬂow chart of the study selection is displayed in Fig. 1.
Study characteristics
The included studies were all (observational) prospective
cohort studies. The total number of participants was 3936, varying
from 95 to 1059. Percentage of male gender was 33–100%. Average
age ranged from 31.1 to 46.8 years old. Six studies investigated
victims of motor vehicle accidents, three studies included victims
with injury following various kinds of accidents, and one study
investigated back pain caused by work accidents. Six studies were
conducted in Australia, two in the USA, and two in the UK. Three
studies examined participants who were involved in no fault
compensation processes (one of these no fault studies explicitly
excluded workers’ compensation claims), two studies reported
that compensation claims were settled according to a third party
compensation system (one of the studies included public liability
and worker’s compensation), four studies included participants in
litigation (one of the litigation studies dealt with common law
litigation in combination with workers’ compensation), and ﬁnally
Table 1
Characteristics of included studies.
Study Participants, accident, injury
(n, mean age, %male)
Recruitment setting, country Intervention
Compensation system
(% in compensation)
Measurement points
(% drop out)
Instrument
Benight et al.48 Victims of MVA
(163, 40.2, 37%)
Hospital emergency room
Colorado, USA.
Litigation
(12%)
7 days a.i.
3 months
(57%)
IES-R
Blanchard et al.17 Victims of MVA
(158, 35.4, 32%)
Seeking acute medical
attention. New York, USA.
Lawyer (yes/no)
No-fault system
(37%)
1–4 months a.i.
6 months
12 months
(17%)
BDI
STAI-state
CAPS
IES
Bryant and Harvey44 Victims of MVA
(171, 31.1, 57%)
Hospital
Sydney, Australia
Legal proceedings
(69%)
1 month a.i.
6 months
24 months
(38%)
BDI
CIDI
STAI-state
Ehlers et al.18 Victims of MVA
(1059, 33.4, 54%)
Hospital emergency
department
Oxford, UK
Compensation claim
(46%)
3 months a.i.
12 months
(26%)
Foa
Gabbe et al.3 Victims of RTA (56%),
fall or other cause (44%)
Orthopedic trauma
(1033, 37.8, 68%)
Two trauma centres
Victoria, Australia
No-fault compensation
claim (exclusive workers’
compensation)
(64%)
Pre-injury
12 months
(31%)
SF12 MCS
Littleton et al.49 Victims of RTA
(95, 36.7, 39%)
Two hospital emergency
department
Australian Capital Territory
Third party compensation
claim (inclusive public
liability and workers’
compensation)
(33%)
a.s.a.p. a.i.
6 months
12 months
(14%)
SF36 MCS
HADS A
HADS D
Mason et al.43 Victims of falls (28%),
RTA (18%), assaults (13%),
sporting injury (13%)
or other (28%)
(210, 33.4, 100%)
Hospital
Shefﬁeld, UK
Litigation
(38%)
6 months a.i.
18 months
(54%)
IES-R
O’Donnell et al.4 Victims of MVA (63.5%),
falls (17%), assaults (9%),
work
(0.5%) or other (10%).
(601, 39.1, 72%)
Two trauma hospitals
Victoria, Australia
No fault compensation
claim (exclusive private
health insurance and
victims of crime)
(64%)
Pre-injury
24 months
(35%)
HADS A
HADS D
CAPS
Sterling et al.50 Victims of MVA
Whiplash injury
(155, 36.9, 37%)
Hospital emergency dep.
and primary care practices
Queensland, Australia
Third party compensation
claim
(55%)
<1 months a.i.
3 months
6 months
12 months
(41%)
Foa
Suter42 Victims of work accidents
vs. victims injured
outside work
Chronic back pain.
(291, 46.8, 41%)
Pain treatment and
rehabilitation centre
Perth, Australia
Workers’ compensation
Common law litigation
(50%)
At intake
24 months
(31%)
Zung
Abbreviations: a.i.: after injury; a.s.a.p.: as soon as possible, BDI: Becks Depression Inventory; CAPS: Clinical Administered PTSD Scale; CIDI: Composite International
Diagnostic Interview; HADS-A/HADS-D: Hospital Anxiety and Depression Scale; IES R: Impact of Event Scale (Revised); SF: Short Form Health Survey; MCS: Mental
Component Score; STAI: State-Trait Anxiety Inventory; MVA: Motor Vehicle Accident; RTA: Road Trafﬁc Accident.
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without speciﬁcation. The percentage of participants involved in
compensation ranged from 12% to 69%. (Two studies included
participants whose compensation was settled.17,44 These settled
claims were excluded in the calculation of percentage of
participants involved in compensation procedures. One study
considered a group of private health insurance claims to belong to
the compensation group,4 but we assigned the health insurance
claimants to the non-compensation group, consistent with the
current debate on this topic.45–47)
Baseline measurement varied from pre-injury status (measured
in retrospect) to 6 months after injury and post measurement
varied from 3 months to 24 months after baseline. Attrition ranged
from 14% to 57%. Five studies measured depression outcomes (BDI,
HADS-D, or Zung), four studies had anxiety as outcome measure
(HADS-A or STAI-state), seven studies reported PTSD outcomes
(CAPS, CIDI, Foa, or IES(-R)), and two studies examined a mental
component score (MCS) of the SF-36 or SF-12. Almost all studies
included or provided continuous data except for one study which
reported dichotomous data.18 The characteristics of the included
studies are described in Table 1.With respect to differences between cohorts, we found that
seven studies analysed gender differences between cohorts but
none of them found signiﬁcant differences between
cohorts.3,4,17,42,43,48,49 Three studies found that the non-compen-
sation group was signiﬁcantly older than the compensation
group,3,4,42 whereas four studies did not ﬁnd age differ-
ences.17,44,48,49 Two studies showed that the non-compensation
group enjoyed a higher education than the compensation
group,4,48 versus three studies that reported no difference in
education level.3,42,49 Regarding occupational status, one study
showed that the percentage of participants working before the
injury was higher in the compensation group compared to the non-
compensation group,4 versus two studies that indicated non-
signiﬁcant differences in pre-injury working status.3,17 Injury
severity was found to be similar between cohorts in four
studies4,17,44,49 and only one study reported that the compensation
group contained more severe injuries than the non-compensation
group.3 Finally, one study reported a lower percentage of past history
of psychiatric disorder in the compensation group than in the non-
compensation group,4 versus two studies that found no difference in
previous psychological well-being or psychopathology.3,48
Table 2
Quality assessment based on the adapted Newcastle Ottawa Scale.
Study NOS item
1. External
validity
2. NC = C group 3. Exposure
secure
4. Control
factors
5. Outcome
blind
6. Follow up >3 months 7. Follow up >20%
Benight et al.48 X X – XX – X –
Blanchard et al.17 X X – – – X X
Bryant and Harvey44 X X – X – X –
Ehlers et al.18 X X – – – X –
Gabbe et al.3 X X – XX – X –
Littleton et al.49 X X – XX – X X
Mason et al.43 X X – – – X –
O’Donnell et al.4 X X – XX – X –
Sterling et al.50 X X – – – X –
Suter42 X X – – – X –
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The study quality was assessed by the NOS. A maximum of eight
stars was allocated to the individual studies. All studies fulﬁlled the
criterion of external validity (item 1): all studies recruited their
participants from a valid setting (mostly trauma hospitals, one
rehabilitation centre42) and all eligible participants were equally
approached to participate. All non-compensation groups were
recruited from the same population as the compensation group
(item 2), although in one study the compensation group consisted
of work related back pain whereas the non-compensation group
consisted of people who were injured outside the workplace.42
None of the studies measured the exposure to compensation
procedures in an accurate way (item 3). In general, studies just
asked their participants whether they were involved in compen-
sation or litigation or had contacted a lawyer. Consequently, the
compensation group could also include, e.g. participants with
private health insurance claims and victims of crime.4 Another
problem with ascertainment of exposure was that involvement in
compensation was often only asked at baseline, whereas it is
plausible that some participants switch cohorts during the study
(e.g. they drop the claim because they are not eligible or they
decide to start compensation later on because they suffer from
their injury longer than expected). Thus we could not award stars
regarding item 3.
Four studies did not ﬁnd or corrected for differences regarding
both mental health at baseline and gender and thus these studies
earned two stars3,4,48,49 and one study found no baseline mental
health difference but did not measure gender thus was awarded
one star (item 4).44 No study was awarded a star for mental healthStudy name Statistics for  ea ch s tud y 
SMD SE Variance LL UL 
Benight et al 200 8 -0,42 0,22 0,05 -0,85 0,01 -1 
Blan cha rd et al  1998 -0,65 0,19 0,04 -1,03 -0 ,27 -3 
Bryan t & Harve y 20 03 -0,24 0,30 0,09 -0,83 0,35 -0 
Ehlers  et  al 19 98 -0,47 0,09 0,01 -0,65 -0,29 -5 
Gabb e et al 2007 0,34 0,0 8 0,01 0,1 8 0,49 4
Litt leton et al 201 0 -0,44 0,22 0,05 -0,87 -0 ,00 -1 
Mason et  al 20 06 -0,62 0,19 0,04 -1,00 -0,24 -3 
O'Donn ell et al 20 10 -0,10 0,11 0,01 -0,30 0,11 -0 
Ster ling et al 201 0 -0,56 0,22 0,05 -0,98 -0,14 -2 
Suter et  al 200 2 -0,77 0,15 0,02 -1,06 -0,48 -5 
-0,38 0,14 0,02 -0,66 -0,10 -2 
Fig. 2. Forest plot of standardised effect sizes of compensation compared to non-compe
limit.outcome assessment (item 5), because questionnaires were often
ﬁlled out by the participants themselves rather than by an
independent blind physician or record linkage. (Three studies did
use a clinical structured interview to ascertain PTSD but the
authors did not describe whether the clinician was blind.)4,17,44 All
studies met the criterion of a follow-up of three months or longer
(item 6). Finally, only two studies lost less than 20% of participants
in the follow-up (item 7).17,49 The allocation of stars to the
individual studies can be found in Table 2. Considering the
unsecure assessment of exposure to the compensation process and
the lack of independent blind assessment of mental health, it was
found that the overall study quality was limited.
Mental health at baseline
The compensation group had higher mental health complaints
at baseline compared to the non-compensation group
(SMD = 0.38; 95% CI 0.66 to 0.10; p = .01). The SMD indicated
a moderate effect size and the clinically relevant difference was
7.8%. However, heterogeneity was high (Q = 86.6; p < .01;
I2 = 89.6%). The one-study removed analysis indicated that all
studies had a signiﬁcant impact on the total mental health at
baseline, of which the study by Gabbe et al.3 had the largest impact.
Without this study, the mental health difference between
compensation and non-compensation increased a little bit
compared to the overall difference (SMD = 0.47; 95% CI 0.64
to 0.30; p < .01). Removal of this study somewhat reduced the
heterogeneity, but heterogeneity was still signiﬁcant and moder-
ate (Q = 18.7; p = .02; I2 = 57.2%). Forest plot of the overall mental
health at baseline measurement can be found in Fig. 2.Std diff  in me ans and 95% CI
Z p
,92 0,05
,33 <,01
,80 0,43
,22 <,01
,28 <,01
,98 0,05
,22 <,01
,92 0,36
,59 0,01
,26 <,01
,67 0,01
-2,00 -1 ,00 0,00 1,00 2,00
nsation at baseline measurement. SE = standard error, LL = lower limit, UL = upper
Study nam e Statistics  for ea ch study Std diff  in mean s and 95% CI
SMD SE Variance LL UL Z p
Ben ight et al 200 8 -1,2 3 0,39 0,15 -1,99 -0,46 -3,1 5 <,01
Blanchar d et  al  1998 -0, 10 0,19 0,04 -0,48 0,27 -0,5 4 0,59
Bryan t & Harve y 20 03 0,40 0,30 0,09 -0,19 1,00 1,32 0,19
Ehlers et  al  19 98 -0,13 0,14 0,02 -0,41 0,15 -0,9 0 0,37
Gabb e et  al 2007 -1,13 0,08 0,01 -1,30 -0,97 -13 ,54 <,01
Little ton et  al 201 0 0,03 0,22 0,05 -0,40 0,46 0,15 0,88
Mason et  al  20 06  -0,78 0,20 0,04 -1,16 -0,39 -3,9 6 <,01
O'Donn ell et al 20 10 -0,09 0,11 0,01 -0,30 0,12 -0,8 1 0,42
Sterling et  al 201 0 -0,39 0,21 0,05 -0,81 0,03 -1,8 2 0,07
Suter e t al  2002 -0 ,21 0,14 0,02 -0,48 0,07 -1,4 5 0,15
-0,35 0,18 0,03 -0,70 -0,01 -1,99 0,05
-2,00 -1,00 0,00 1,00 2,00
Fig. 3. Forest plot of standardised effect sizes of the difference between pre-post score of the compensation group compared to the non-compensation group. SE = standard
error, LL = lower limit, UL = upper limit.
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different baseline measurements (i.e. pre-injury, directly after the
accident, and six months after the accident) could reduce
heterogeneity. First, we removed the two PTSD outcomes that
were measured not until six months after the accident.43,44 This
slightly decreased the difference in mental health between cohorts
compared to the overall difference at baseline (SMD = 0.35; 95%
CI 0.65 to 0.05; p = .02) but heterogeneity was still high
(Q = 81.7; p < .01; I2 = 90.2%). In the second subgroup analysis, the
two studies measuring pre-injury baseline scores were removed,3,4
which increased the mental health difference (SMD = 0.54; 95%
CI 0.65 to 0.43; p < .01) and resulted in a homogeneous pooled
SMD (Q = 5.1; p = .65; I2 = 0.0%).
Analyses of the separate mental health outcomes showed that at
baseline the compensation group was more depressed
(SMD = 0.42; 95% CI 0.69 to 0.15; p < .01) and suffered from
more PTSD symptoms (SMD = 0.47; 95% CI 0.65 to 0.28;
p < .01) compared to the non-compensation group. The compensa-
tion group was slightly more anxious (SMD = 0.22; 95% CI 0.50 to
0.07; p = .13) although this result was not signiﬁcant. The pooled
effect size of the two studies measuring SF MCS showed that the
compensation and non-compensation group scored similar on the SF
MCS scale (SMD = 0.05; 95% CI 0.84 to 0.75; p = .91). Heteroge-
neity tests for depression (Q = 12.4; p = .02; I2 = 67.7%), PTSD
(Q = 14.0; p = .03; I2 = 57.1%) and SF MCS (Q = 12.0; p < .01;
I2 = 91.7%) were signiﬁcant and moderate to high. Heterogeneity
test for anxiety (Q = 7.0; p = .07; I2 = 57.1%) was not signiﬁcant, but
the non-signiﬁcance was marginal and the I2 statistic indicated a
moderate observed heterogeneity. We could not perform subgroup
analyses on different types of compensation systems because there
was too much variety in compensation systems.
Mental health between baseline and post measurement
Between baseline and post measurement, the mental health in
the compensation group improved less compared to the non-
compensation group (SMD = 0.35; 95% CI 0.70 to 0.01; p = .05).
The SMD was classiﬁed to be a moderate difference, although the
clinically relevant difference was only 2.3%. Heterogeneity was high
(Q = 108.9; p < .01; I2 = 91.7%). The one-study removed analysis
indicated that several studies had a signiﬁcant impact on the total
mental health change, of which the study by Bryant and Harvey44
had the largest impact. Removal of this study resulted in a small
increase of the mental health difference between cohorts
(SMD = 0.43; 95% CI 0.78 to 0.07; p = .02) but heterogeneity
was still high (Q = 99.9; p < .01; I2 = 92.0%). The forest plot of the
effect of compensation on mental health can be found in Fig. 3.We further examined whether subgroup analyses of three
different post measurements (i.e. 6, 12, and 24 months after the
baseline measurement) could reduce heterogeneity. First, we
analysed the four studies that conducted the post measurement
after six months.17,44,49,50 We did not ﬁnd a signiﬁcant mental
health difference between the compensation group and the non-
compensation group between baseline and six months, although
there could be a trend of signiﬁcance that the mental health in the
compensation group improved more than the non-compensation
group (SMD = 0.33; 95% CI 0.07 to 0.71; p = .10). Heterogeneity
was moderate (Q = 9.2; p = .03; I2 = 67.2%). The second subgroup
analysis concerned the ﬁve studies with post measurements after
12 months.3,17,18,49,50 This analysis revealed that the mental health
of the compensation group improved less compared to the non-
compensation group, but this difference was not signiﬁcant
(SMD = 0.36; 95% CI 0.91 to 0.20; p = .21) and heterogeneity
was high (Q = 65.9; p < .01; I2 = 93.9%). Finally, we examined the
effect of compensation after 24 months.4,42 (A third study also
measured PTSD after 24 months, but we did not include this study
in the 24 months analyses because their PTSD baseline measure-
ment was conducted after 6 months.)44 We found that compensa-
tion did not have an effect on mental health after 24 months
(SMD = 0.13; 95% CI 0.29 to 0.04; p = .13). The pooled SMD was
homogeneous (Q = 0.5; p = .49; I2 = 0.0%). However, this ﬁnding
needs to be interpreted with caution considering the fact that this
analysis only included two studies. Removal of the pre-injury
studies somewhat decreased the difference between pre–post
change between compensation and non-compensation group
(SMD = 0.26; 95% CI 0.51 to 0.02; p = .04) compared to the
overall pooled effect size, but it did not reduce heterogeneity
(Q = 21.6; p < .01; I2 = 67.6%).
The analysis of the separate mental health outcomes showed
that groups had a similar small decrease in symptoms of
depression (SMD = 0.08; 95% CI 0.32 to 0.17; p = .55), anxiety
(SMD = 0.10; 95% CI 0.45 to 0.24; p = .56), PTSD (SMD = 0.23;
95% CI 0.50 to 0.03; p = .09), and small increase of well-being
measured by SF MCS (SMD = 0.51; 95% CI 1.76 to 0.74; p = .42).
Heterogeneity was signiﬁcant and moderate to high for all:
depression (Q = 10.0; p = .04; I2 = 60.1%), anxiety (Q = 10.1; p = .02;
I2 = 70.2%), PTSD (Q = 28.6; p < .01; I2 = 75.5%) and SF MCS
(Q = 29.7; p < .01; I2 = 96.6%). The results of all analyses are
summarised in Table 3.
Publication bias
The possibility of publication bias was examined by inspecting
the funnel plot. As several studies drew conclusions about the
Table 3
Meta-analyses of studies examining the effect of compensation on mental health.
Analysis Nstudies SMD 95% CI Q I
2%
Baseline measurement
Total mental health 10 0.38** 0.66 to 0.10 86.6*** 89.6
Gabbe et al.3 excluded 9 0.47*** 0.64 to 0.30 18.7* 57.2
Baseline 6 months excluded 9a 0.35* 0.65 to 0.05 81.7*** 90.2
Baseline per-injury excluded 8 0.54*** 0.65 to 0.43 5.1 0.0
Depression 5 0.42*** 0.69 to 0.15 12.4* 67.7
Anxiety 4 0.22 0.50 to 0.07 7.0 57.1
PTSD 7 0.47*** 0.65 to 0.28 14.0* 57.1
SF MCS 2 0.05 0.84 to 0.75 12.0*** 91.7
Difference baseline-post
Total mental health 10 0.35* 0.70 to 0.01 108.9*** 91.7
Bryant and Harvey44 excl 9 0.43* 0.78 to 0.07 99.9*** 92.0
Post 6 months 4 0.33 0.07 to 0.71 9.2* 67.2
Post 12 months 5 0.36 0.91 to 0.20 65.9*** 93.9
Post 24 months 2 0.13 0.29 to 0.04 0.5 0.0
Baseline pre-injury excluded 8 0.26* 0.51 to 0.02 21.6** 67.6
Depression 5 0.08 0.32 to 0.17 10.0* 60.1
Anxiety 4 0.10 0.45 to 0.24 10.1* 70.2
PTSD 7 0.23 0.50 to 0.03 28.6*** 75.5
SF MCS 2 0.51 1.76 to 0.74 29.7*** 96.6
a In total two PTSD outcomes were excluded,43,44 but Bryant and Harvey44 also measured BDI and STAI, thus nine studies were included.
* p < 0.05.
** p < 0.01.
*** p < 0.001.
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controlling for the baseline difference, we studied both the funnel
plot of the post measurements (Fig. 4A) and the funnel plot of the
differences between pre–post change (Fig. 4B). Visual inspection of
the funnel plots indicated that studies with both large and small
standard errors were scattered on both sides of the pooled SMD
(centre line). However, the plots were not completely normal as
some studies did not ﬁt within the guidelines of the plot. Closer2,0 1,51,00,50,0-0,5-1,0 -1,5 -2,0
0,0
0,1
0,2
0,3
0,4
Standard
Error 
Stand ardize d difference in  mea ns
A 
B
2,0 1,5 1,00,50,0-0,5-1,0-1,5-2,0 
0,0 
0,1 
0,2 
0,3 
0,4 
Standa rd 
Error 
Stand ardi zed differ ence in mea ns
Fig. 4. Funnel plot of the studies investigating the association between
compensation and mental health. (A) Post measurement; (B) difference between
pre–post measurement.inspection showed that the deviant studies in the funnel plot of post
measurements (Fig. 4A) were different from the outlying studies in
the funnel plot of the difference between pre–post change (Fig. 4B),
which was probably caused by high heterogeneity.
Clinical relevance
The clinical relevance was determined by expressing the
standardised mean difference in terms of a percentage. At baseline,
the mean mental health of the compensation group was 7.8% lower
than the mean mental health of the non-compensation group. At
follow-up, there was a 10.1% mental health difference at the
expense of the compensation group. Consequently, between
baseline and post measurement, the mental health was found to
increase 2.3% less in the compensation group compared to the non-
compensation group. Only the mental health at follow-up met the
10% criterion for clinical relevance, but both the difference at
baseline and the change between baseline and follow-up were less
than 10%, thus were not clinically important. (These percentages
should be used with caution because the mental health scales
which the percentages are based on are not ratio scales. These
percentages were provided as a practical ‘translation’ of the study
results.)
Quality of evidence
The quality of evidence as assessed by the GRADE approach.
First, the quality of study designs (as assessed by the NOS) was
limited, i.e. no blind assessment, unsecure exposure, and a
majority of studies having a loss to follow up of more than 80%,
which implies bias. Additionally, all studies were observational
studies, for which we already should downgrade the quality of
evidence with two levels. Second, studies used direct outcome
measures for mental health and populations were direct related to
the research question. Third, the results of the main analyses were
heterogeneous because of the variety of measurement points,
mental health outcomes, and compensation systems. Fourth,
results were probably imprecise as most conﬁdence intervals were
larger than 0.60. Finally, there is a possibility of publication bias. In
conclusion: based on the ﬁve GRADE aspects, the quality of
evidence was downgraded to the lowest level.
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This study investigated the association between being involved
in a compensation process and mental health. First, we found that
the compensation group had already higher mental health
complaints at baseline compared to victims who were not involved
in compensation. However, heterogeneity was high. The subgroup
analyses revealed that removal of the two studies that conducted a
pre-injury baseline measurement removed heterogeneity and
increased the mental health difference between compensation and
non-compensation group at baseline. Conducting subgroup
analyses on the individual mental health outcomes depression,
anxiety, and PTSD only removed heterogeneity for anxiety, but the
results for depression, PTSD and SF MCS were still heterogeneous.
The second ﬁnding was that the mental health between
baseline and post measurement increased less in the compensa-
tion group compared to the non-compensation group. This ﬁnding
was consistent with our hypothesis and with previous meta-
analyses about the effect of compensation on physical health.9,11,51
Heterogeneity was high. Subgroup analyses of three different post
measurements (i.e. 6, 12 and 24 months) somewhat reduced
heterogeneity, which may indicate that only similar time frames
should be compared. Duration of the compensation process might
have an effect on mental health as suggested by Littleton et al.49
who found that the mental health improved the ﬁrst six months
and deteriorated between 6 and 12 months. Cotti et al.8 also
reported the suffering increased when the compensation process
lasted for more than one year, whereas Harris et al.11 did not ﬁnd a
difference in length of follow-up. However, our subgroup analyses
on different post measurements were not signiﬁcant and the
number of studies was small so we could not draw conclusions
about the effect of time. Subgroup analyses of the separate mental
health outcomes did not reduce heterogeneity.
Although we found signiﬁcant differences both at baseline and
between baseline and post measurement, the ﬁndings should be
interpreted with caution considering the fact that the quality of
evidence was very low because of limited study quality (uncertain
assessment of exposure and assessment of outcome), heterogene-
ity (different compensation systems, outcome measures, and
measurement points), imprecision (large conﬁdence intervals),
and possible publication bias.
Upon taking a closer look at the mental health differences
between cohorts expressed in percentages, i.e. at least 7.8% at
baseline, 10.1% at follow-up, and 2.3% between baseline and
follow-up, the mental health difference at baseline explained
three-quarters of the effect of compensation at post measurement.
Considering this large contribution of the difference at baseline, it
is remarkable that the previous meta-analyses about the effect of
compensation on physical health and also several of the included
studies in the current meta-analysis analysed post measurement
only, rather than the change between baseline and post measure-
ment. This could imply that the reported effect of compensation in
previous meta-analyses and individual studies is overestimated.
The health at baseline may be an additional element in the
discussion about the quality of the existing evidence on the
association between compensation and worse health out-
comes.12,14,15
The mental health difference at baseline may be explained by a
selection bias.52 One study suggested that the compensation group
could have more severe injuries than the non-compensation
group.42 However, only one of the ﬁve studies which analysed
injury severity between cohorts reported more severe injuries in
the compensation group.3 We also did not ﬁnd a strong indication
for cohort differences regarding gender, age, education, working
status before injury, or mental health differences/psychopathology
before injury, because for each variable we found more studiesindicating non-signiﬁcant differences between cohorts than those
indicating signiﬁcant differences. One study provided another
explanation for the mental health difference at baseline: the
authors suggested that having decided to start compensation
causes victims to portray themselves more distressed at the initial
assessment17; participants might have developed a ‘compensation
mindset’ already at baseline. However, another study did not
consider early symptom exaggeration to be a plausible explanation
for differences at one month after accident; according to this study
there is an increased likelihood that litigation has an effect on
psychological adjustment rather than the converse being the case
(p. 227).43 The ﬁnal explanation for the difference at baseline is
that the compensation group may experience more anger,
frustration and blame about the accident53; two studies for
example showed that the compensation group mainly consisted of
car crashes, whereas the non compensation group mainly
consisted of falls.3,4 More research is needed to investigate the
cause of the difference at baseline.
The ﬁnding that the mental health between baseline and post
measurement improved less in the compensation group compared
to the non-compensation group may be explained twofold: most of
the included studies suggested that victims in compensation could
perpetuate or exacerbate their symptoms because of ﬁnancial
incentive (secondary gain), and all included studies indicated that
victims in compensation could be stressed by the compensation
process (secondary victimisation8). The latter is caused by the
numerous assessments49 and thus repeated confrontation with the
traumatic history,17,43 delayed funds18 and ﬁnancial risks, and the
often adversarial relationship between client and the insurance
agency.4,43 In some studies it was also argued that the compensa-
tion group could have suffered more severe injuries,42 severe
crashes,3 previous psychopathology,4,43 and psychological vulner-
ability.49 However, as we argued with respect to the baseline
difference, we did not ﬁnd a strong indication for differences
between groups. Finally, the compensation effect could be
explained by confounding variables52 such as lawyer involve-
ment,2 or blame, anger and injustice49 and being ‘not at fault’.53
Strengths and limitations
The strength of this study is that this is the ﬁrst meta-analysis
about the association between compensation and health that
investigates the difference in health at baseline and the difference
between baseline and post measurement. An additional strength is
that we assessed the quality of evidence and clinical relevance.
The major limitation of the study is the poor quality of evidence
because of limited study quality, heterogeneity, imprecision and
possible publication bias. Also we were unable to perform valid
subgroup analyses because of the small number of included
studies. The ﬁnal limitation is that we could have missed eligible
studies by deﬁning the type of accident in the search strategy.
Implications
The results of this study imply that the legal professionals and
psychologist should be alert at the occurrence of mental health
problems in victims involved in the compensation process and
should realise that these mental health problems may be caused or
worsened by a stressful compensation process. Although it is not
established whether, to what extent, and which elements of the
claims settlement process contribute to mental health problems,
this study adds some weight to the arguments made in legal
literature for changes to the claims settlement process, e.g. making
it less stressful by enhancing client centred claims settlement,54
information supply, communication,55,56 and by paying more
attention to non-pecuniary needs.57 Victim support services and
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sensitive to the anti-therapeutic issues that victims could
encounter during the compensation process, and by addressing
these issues in addition to the ‘regular’ trauma assistance if
necessary.58
Future research
More research is necessary to be able to draw a conclusion
about the effect of compensation on mental health. First of all,
more primary studies with high quality study designs are
needed,12 especially with respect to the assessment of exposure
to compensation: researchers should thoroughly describe the kind
of legal compensation system, including procedures and process-
es,15 and should accurately determine the involvement in
compensation. It might also be interesting to assess whether the
compensation for psychological injury is part of the claim, because
such a claim element could correlate with mental health outcome.
The outcome should preferably be measured at standardised time
points: directly after the accident and then ideally at 6, 12 and 24
months after the accident, possibly complemented with an
indication of pre-injury health status. Researchers may pay more
attention to the comparability of cohorts: it is advisable to analyse
differences at baseline and to control for baseline differences in
order to allow more solid conclusions about the effect of
compensation processes as such. Study designs such as random-
ised controlled trials are neither ethical nor possible,3 but a
potential improvement regarding design would be to create
matched controls for the compensation group.11 Large prospective
cohort studies are essential.
Second, more research is needed to study which elements of the
compensation process may hamper recovery.59 Researchers could
further investigate whether compensation process duration has an
effect on health as was also suggested by Littleton et al.49 and Cotti
et al.8 Also, it could be valuable to conduct more studies across
different jurisdictions3 and to compare the elements of the
different compensation scheme designs considering the fact that
no fault systems were found to be related to better health
outcomes compared to third party systems.60,61 Finally, a meta-
analysis could be performed to draw a general conclusion about
the effect of claim settlement on health as some studies reported
that claim settlement improves health,5,62 whereas others do not
ﬁnd a relation between claim settlement and health.17,44,63 More
knowledge about which elements of the compensation process
impair the health of claimants would enable to improve health of
victims involved in compensation processes.
Conclusion
The main research question of this article was ‘Do compensa-
tion processes impair mental health?’. We carefully conclude that
the compensation process slightly impairs mental health. The
compensation process as such only slightly impaired mental health
because three-quarters of the mental health complaints at post
measurement was already present at baseline. We conclude
carefully because the quality of evidence was very limited, mainly
due to low quality study designs and heterogeneity caused by
different compensation systems and various measurement points.
We hope more large prospective cohort studies with standardised
time points and thoroughly described compensation systems will
be conducted in the future to be able to draw more solid
conclusions about the effect of compensation on health.
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